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Within  the  last-  thre^  or  four  years  where  has  been  a  steady  increase  in 
traok  shipments  of  s^ef^t&toeg  from  Louisiana..     In  the  1949-50  season  there 
were  nearly  twice  as  many  shipments  by  truck  as  there  ."were  by  rail  In  the 

3 .93O-5I  -season  this  truck  movement  increased  to  about  a  3  to  1  ratio  over  rail 
Shipments  and  nearly  tpo-tldrds  of  the  volume  -was  moved  by  truck  (2)0  Therefore^ 
although  rail  shipments  are  still  import  ant  i}  especially  to  certain  markets,,  it 
has  beeesse  i?acrea--r:ingly  important  to  determine  the  means:  for  providing;  satis~ 
factory  traasi^  sbn&itibns  for  sw^etpotatbes  shipped  by  truck©    BscordLs  obtained 
uri- 1.946  by  Latzj,  IJamseys  and  Cooley  (3)  showed  that  there  was  ample  opportunity 
for  low  temper ecu re?  to  persirt  for  a  long  enough  time  to  permit  chilling  injury 
of  sweet  pc tat oe s  when  shipped  during  the  winter  months  by  rail©    Since  trucks 
used  to  ship  sweetpotsltoies  are  generally  less  well  insulated  than  refrigerator 
cars,  it  was  deemed  de ••irable  to  obtain  similar  records  for  truck  shipments© 
Aecc  r-.li ngiy rest?  tdrs  sondtidt^d  cn  g  ix  truck  shipments  during  the  period  from 
September  to  February* 

Test  Procedure 

In  each  of  the  -six  tests  a  %an  recording  thermometer  was  placed  either 
just  inside  the  front  vent  of  ventilated  shipments  or  on  the  undercarriage  of 
the  tr  ailer  of  no n-^e nt  13  at e d  shipments  in  order  to  record  the  outside  "air  tempera- 
tures en  route©  .  Additional  recording;  thermometers  were  placed  near  the  center 
of  crates.  located  eit  her  in  the  middle  layer  of  the  load  or  in  the  top  and  bottom 
layera©     The  middle  layer  position,  was  used  in  ventilated  loads a  while  the  top 
and  bottom  layer  positions  were  used  in  non-ventilated  loads©  All  the  recording 
h herma meter-s  and  test  packages,  we: re  located  far  enough  back  in  the  load  to  be  to 
the  rear  of  the  side  door  {ioe©  about  tvo-thirde  of  the  distance  from  the  front ) © 
Several  prates  from  four  of  the  shipments  were  inspected  for  decay  and  condition 
on  arrival  and  after  holding  one  week  at  wrooma  temperature© 

All  the  shipments  were  loaded  in  or  near  Opelousas^  Louis  iana.,  and  urn  re 
unloaded  in  Chicago.,  Illinois,,     There  was  a  period  of  two  to  five  days  between 
loading  and  unloading,,  although  in  good  weather  approximately       to  lj.0  hours 
were  considered  sufficient  driving  time©    All  the  -trucks  were  trailer  type  vans- 
varying  primarily  in  the  amount  of  insulation  and  space  beneath  the  floor  racks© 
The  sweet  pot  at-o  e  s  were  washed  and  graded  prior  to  packaging  them  in  James  crates 
with  a  paper  inner  liner  for  shipment© 

The  shipments?  of  honoured  sweetpotat oe s  were  sent  to  destination  with  the 
trailer  vents  open©    The  later  shipments  of  cured  sweet-potatoes  were  started  out 
with  the  -Tents  open  to  help  dry  the  load;,  but  the  vents  were  closed  when  the 
trucks  encountered  cold  air  en  route©    Pertinent  loading;  data  are  given  in  Table 
1, 

Transit  Temperatures  Obtained 

The  temperature*  reeordea  for  the  six  trucks  are  given  in  Figures  1  to  5© 
The  first  test  truck  was  loaded  September       1950  and  was  moved  with  the  vents 
open  to  destination©     It  traveled  through  mild  weather  and  the  commodity  tempera- 
ture dropped  quickly  from  a  leading  temperature  of  88°  to  about  70oF©  in  about 
12  hours©'   During  the  remainder  of  "t  he  tripfl  Which  took  about  2  days.,  the  tempera- 
ture gradually  dropped  to  about-  67°©  . 


The  second  test  was  loaded  on  October  3*  1950  "but  was  not  unloaded  until 
October  9°    Shis  load9  which  was  shipped  with  Tents  open  to  destination*  went 
through  coder  weather  than  the  September  shipment  and  the  commodity  temperature 
was  accordingly  slightly  lower « 

The  third  shipment  was  loaded  October       195^  and  was  unloaded  on  the  6tho 
Its  toos  was  shipped  with  ".rents  open  to  destination  and  experienced  air  and 
commodity  tempera-bares  similar  to  the  second  shipment-* 

All  three  of  the  above  shipments  were  made  with  freshly  dug  noncured 
sweetpotatoes*  The  sweetpotatoes  were  loaded  at  80  F*  or  above  but  commodity 
temperatures  soon  dropped  in  transit  to  between  60  and  70  *  This  latter 
temperature  range  is  a  little  too  low  for  the  healing  of  wounds  to  take  place 
or  for  the  freshly  dug  potatoes  to  convert  starches  to  sugars  readily*  These 
potatoes,  therefore 9  arrived  at  destination  poorly  healed  and  were  not  of  the 
highs s t  quality* 

The  next  shipments  were  made  with  cured  sweetpotatoes  from  storage  and 
were  made  during  cool  to  cold  weather*     Tests  L  and  5  will  be  discussed  together 
as  they  were  loaded  within  a.  few  hours  of  one  another  on  December  153  195-  an'i 
went  through  similar  cold  weather  but  the  vans  had  different  amounts  of  insulation* 
Unfortunately^,'  the  bottom  layer  commodity  temperature  records  are  incomplete 
because  the  recorder  clocks  failed  en  route*    However^  part  of  the  transit  record 
and  the  temperatures  at  unloading  were  obtained  so  the  rest  was  arbitrarily 
interpolated*     These  data  shew  that  the  bottom  commodity  temperature  dropped 
faster  in  the  van  with  1%  to  2  inches  of  insulation  than  it  did  in  the  van  having 
2  to  3  inches  of  insulation  (Fig*  k) *    As  the  van  with  the  heavier  insulation  was 
delayed  in  reaching  the  market «,  the  bottom  layer  commodity  temperature  eventually 
dropped  nearly  to  freezing  by  the  time  it  was  unloaded*     The  less  heavily  insulated 
van  arrived  in  the  market  sooner  so  that  the  bottom  layer  commodity  temperature 
had  not  dropped  below  4O  F*  at  unloading* 

It  is  interesting  to  note  that  just  prior  to  these  shipments B  truck  brokers 
received  several  claims  for  adjustments  due  to  the  freezing  of  sweetpotatoes  in 
the  bottom  layer  or  rear  end  of  the  trailers* 

The  sixth  truck  was  loaded  February  10,,  1951  and  went  through  cool  weather- 
but  the  outside  air  temperatures  did  not  go  below  freezing,,    This  truck  was  well 
insulated  (2-3")  by  comparison  with  many  trucks  being  used.,  and  commodity  tempera- 
tures dropped  only  slightly  below  the  initial  loading  temperature  of  55  to  60T* 

According  to  Lutz  (ij.)s  2  or  more  days  at  32°Fc?  or  h  or  more  days  at 
i±0  9  can  cause  chilling  injury  in  sweetpotatoes*     In  contrast  to  rail  shipments 
these  truck  shipments  provided  comparatively  little  time  for  chilling  injury  tc 
occur*    However 5  when  shipments  were  delayed  in  particularly  cold  weather  tempera- 
tures occasionally  dropped  rather  quickly  so  that  freezing  could  occur  in  the 
bottom  layers*     Ec  evidence  was  obtained  that  any  form  of  heating  was  employed* 
in  these  shipments* 

Arrival  and  Balding  Condition 

Test  packages,  from  four  shipments  were  examined  on  arrival  and  again  after 
holding  for  one  week*     The.;  3  test;  packages  were  selected  at  random  from  the  many 
crates  on  the  truck  simply  by  identifying  certain  crate  rat  designated  positions 


in  the  loads©     Two  of  the  four  shipments  contained  noncured  sweetpotatoes  and 
the  other  two  contained  cured  sweetpotatoes© 

Weight  losses  averaged  about  one  percent  en  route  "and  about  six  percent 
after  holding  one  week  (Table  2) ©     The  only  slight  less  enroute  is  perhaps  due 
to  the  rather  tight  load  and  paper  wrap  in  the  James  crates  keeping  down  air 
circulation  through  the  load  and  henee,  the  evaporation  rate©  Furthermore,, 
because  of  the  low  temperatures  en  route  there  was  little  healing  of  injuries 
which  normally  keeps  down  moisture  losses  after  arrival. 

Decay  losses  were  caused  by  Fusarium  and  Rhizopus.    Fusarium  caused 
shallow  sunken  brown  spots  and  infection  apparently  took  place  mainly  through 
small  secondary  rootlets*  .  This  type  of  decay  was  usually  not  considered 
serious  although  it  did  progress  somewhat©    Rhizopus  caused  a  soft  rot  that 
developed  principally  at  wounds©  It  caused  a  quick  loss  of  infected  roots* 
and  accounts  for  much  of  the  weight  lost  during  holdings  whereas  the  Fusarium 
decay  caused  less  loss  in  weight  during  transit  and  in  storage© 

In  the  early  shipments  of  noncured  sweetpotatoes  a  considerable  amount 
of  the  Fusarium  type  of  decay  was  found  (12*0%) s  but  practically  no  Rhizopus 
infections©     The  Fusarium  type  decay  was  much  more  severe  on  sweet potato e s  from 
the  top  layer  crates  than  from  the  center  layer  crates  (18*9%  and  5a^-%$  respectively)© 
In  the  later  shipments  of  cured  sweetpotatoes ,  Fusarium  type  rots  were  less 
(3*1%)  hut  were  still  the  only  rots  scored  upon  arrival©     The  Fusarium  rots 
increased  to  6*5%  on  holding  one  week  and  a  fair  amount  of  Rhizopus  soft  rots 
developed  (2»0%)e     It  is  interesting  to  note  that  decay  due  to  Rhizopus,  usually 
considered  the  most  troublesome  rot  encountered  in  marketing  sweetpotatoes ,  was 
found  essentially  only  in  the  shipments  of  cured  sweetpotatoes  and  then  only  after- 
holding  for  one  week©     The  amount  of  Rhizopus  .reported  in  these  tests  is  slightly 
less  than  the  spoilage  reported  by  Ford  (S)  as  occurring  in  an  Atlanta  store© 

No  particular  significance  is  attached  to  the  fact  that  the  waxed  potatoes 
of  shipment  4  developed  more  decay  than  similar  non-waxed  potatoes  since  the 
non-waxed  potatoes  were  culled  a  little  closer  than  the  waxed  potatoes© 

Further  transportation  studies  will  be  made  to  verify  the  above  data  and 
indicate  methods  of  improvement® 

Summary 


Six  trucks  of  sweetpotatoes  shipped  from  southern  Louisiana  to  Chicago, 
Illinois  from  September  to  February  during  the  1949-50  season  were  used  to  obtain 
some  records  of  commodity  and  air  temperatures  en  route  and  condition  of  test 
packages  on  arrival  in  Chicago  and  after  holding  one  weeko     Both  .noncured  and 
cured  sweetpotatoes  were  included  in  the  tests© 

Commodity  temperatures  en  route  varied  considerably  reflecting  the  influences 
of  outside  air  temper&~ure  and  method  of  shipment©    Weight  loss  in  transit  averaged 
about  one  percent  while  loss  of  weight  during  a  seven  day  holding  period  in  the 
terminal  market  amounted  to  about  six  percent©    Only  Fusarium  decay.,  which  caused 
shallow  sunken  brown  spots  primarily  at  secondary  rootlets,  was  found  on  arrival© 
It  was  greater  in  shipments  of  noncured  sweetpotatoes  than  in  shipments  of  cured 
sweetpotatoes  ©    Deoay  due  to  Rhizopus  was  found  only  after  holding  one  week  in 


-li- 
the terminal  market  and  was  greater  in  shipments  of  cured  sweetpotatoes  than  in 
shipments  of  Honoured  sweetpota.toes. 

Ac  kno  wl  e  d  ge  me  nt  s 

This  study  was  made  possible  only  through  the  cooperation  of  several 
truck  brokers,,  shippers^  truck  drivers.,  and  receivers*    Special  thanks  are  due 
George  H.  Bfoore  and  Joe  Graffiganino  for  their  assistance  in  locating  test  loads 
with  cooperative  shippers  and  truck  drivers. 
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Table  1<>  Loading  Data  fox  Six  Trusk  Itests  from  the  Vicinity  of  Opelousass  La» 
to  Chicago.  Ill*  1950=51  Season. 
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l/  All  vents  were  aligned  to  allow  free  passage  of  air  into  the  Tans  and  over 
~°    the  loads o     There  were  no  Tents  at  the  bottom  of  the  inside  bunker  wall© 
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Figo  4u  Tests  4  ^ni  5^  Air  and  Sweeipotat©  Temperature e  En 
Rout©s  Teats  Op~?r.  Until  Cold  Air  E^oourterecL  Truck 
4  insulation  if  -  2WS  Truck  5  insulation  2  -  3"« 


